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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress reduction in output 
performance due to impurity mixed in a circulating path for 
supplying a gas by providing a removing means for removing an 
electric power generation inhibitor in the circulating path when 
a predetermined electric power generating condition in the 
circulating path for circulating and supplying at least one gas of 
first and second gases. 

SOLUTION: In this fuel cell apparatus, a hydrogen 
supply/exhaust system 10 and each fuel cell stack 2 construct 
a circulating path. The hydrogen supply/ exhaust system 10 is 
provided with a hydrogen common supply tube 1 1 and a 
hydrogen common exhaust tube 12. A check valve 13 accepts 
only a flow from the hydrogen common exhaust tube 12 to the 
hydrogen common supply tube 1 1. A purge valve 41 is generally 
closed and when opened, a gas in the hydrogen supply/exhaust 
system 10 is released. The impurity other than the hydrogen is 
accumulated in the hydrogen supply/exhaust system 10 or is 
attached on an electrode and then output performance is 
reduced with the lapse of time. Accordingly, the gas is released 

in the air for a predetermined period at a certain interval. When voltage or hydrogen concentration is 
decreased even within a predetermined period, purging is preformed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell equipment characterized by what said circulation path is equipped with a removal 
means remove the power generating inhibitor within this circulation path when a power generating condition 
is in a predetermined condition, for in the fuel cell equipment with which the circulation path which carries 
out the circulation supply of one [ at least ] gas of said 1 st and 2nd gas is had to the eel which make carry 
out electrochemical reaction for the 1st gas and the 2nd gas, and obtains power, and this cel. 
[Claim 2] Fuel cell equipment characterized by what said predetermined condition is that the amount of the 
power generating inhibitor within said circulation path becomes beyond a predetermined value in claim 1 . 
[Claim 3] Fuel cell equipment with which said predetermined condition is characterized by what the power 
generating degree of said eel is below a predetermined value in claim 1 . 

[Claim 4] Fuel cell equipment characterized by what is been the atmospheric-air open valve to which said 
removal means opens the inside of said circulation path to atmospheric air in claim 1 when a power 
generating condition is in a predetermined condition. 

[Claim 5] Fuel cell equipment characterized by what said circulation path is equipped with the gassing 
equipment supplemented with one [ at least ] gas of said 1st and 2nd gas when a power generating condition 
is in a predetermined condition for in claim 4. 

[Claim 6] Fuel cell equipment characterized by what is been an adsorption means by which said removal 
means adsorbs said power generating inhibitor in claim 1 when a power generating condition is in a 
predetermined condition. 

[Claim 7] Fuel cell equipment characterized by what said adsorption means is established to said circulation 
path in claim 6 through the bypass path attached to this circulation path, and the change-over valve switched 
to the flow to said adsorption means when a power generating condition is in a predetermined condition is 
prepared for in this bypass path. 

[Claim 8] While having the atmospheric-air open valve which opens the inside of said circulation path to 
atmospheric air as said removal means in claim 1 when a power generating condition is in a predetermined 
condition, and an adsorption means to adsorb said power generating inhibitor when a power generating 
condition is in a predetermined condition Fuel cell equipment characterized by what said circulation path is 
equipped with the gassing equipment supplemented with one [ at least ] gas of said 1 st and 2nd gas when a 
power generating condition is in a predetermined condition for. 

[Claim 9] Fuel cell equipment which one gas of said 1 st and 2nd gas is hydrogen, and the gas of another side 
of said 1st and 2nd gas is oxygen content gas in claim 1, and is characterized by what is done for the 
circulation supply only of the hydrogen with said circulation path to said cel. 

[Claim 10] Fuel cell equipment which is an adsorption means by which said removal means adsorbs said 
power generating inhibitor in claim 9 when a power generating condition is in a predetermined condition, 
and is characterized by what this adsorption means is constituted for by palladium membrane. 
[Claim 1 1] Fuel cell equipment characterized by what said eel has one or more eels, and is constituted for in 
either of claims 1-10. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel cell equipment from which the power generating 

inhibitor which controls generating of power is effectively removable. 

[0002] 

[Description of the Prior Art] Fuel cell equipment is known as what takes out the chemical energy which a 
fuel has direct picking as electrical energy (power). It is for this fuel cell equipment to have one or more eels 
(fuel cell), and to be constituted, and for that eel to pinch an electrolyte membrane with the electrode of a 
pair, to collaborate with a formation member in the lateral surface of each of that electrode, and to form a 
gas passageway, respectively. And power is to be taken out from the electrode of a pair based on the 
electrochemical reaction of the 1 st and 2nd gas by supplying the 1 st gas (for example, fuel gas (specifically 
hydrogen etc.)) to one near gas passageway, and supplying the 1st gas and the 2nd gas (for example, 
oxidation gas (specifically air)) which causes electrochemical reaction to the near gas passageway of another 
side. 

[0003] As for such fuel cell equipment, amelioration is added. In current As shown in JP,10-83824,A, when 
poisoning of the electrode in a fuel cell (eel) is carried out by CO and an output declines As the steam partial 
pressure of reactant gas is fixed while raising the temperature of a fuel cell, and shown in what stopped 
output performance degradation, and JP,7-272738,A What permutes fuel gas by nitrogen gas and suspends 
generating of electromotive force immediately at the time of a halt of a fuel cell has come to be proposed. 
[0004] By the way, these people have already proposed what carries out circulation supply of one [ at least ] 
gas of said 1 st and 2nd gas with a circulation path to a eel as fuel cell equipment. In this thing, the reuse of 
the intact gas can be carried out based on a circulation path, and a deployment of gas can be aimed at. 
[0005] 

[Problem(s) to be Solved by the Invention] However, according to the latest research, the impurities 
(nitrogen, a carbon monoxide, a carbon dioxide, dust, etc.) as a power generating inhibitor enter in a 
circulation path by a certain cause, it is accumulated gradually and it is found [ the impurity ] out for the 
circulation path a closed cycle, therefore that the impurity adheres to an electrode reaction side. For this 
reason, the output engine performance is for an electrochemical reaction to be checked by that and to fall 
with a generation of electrical energy (operation). 

[0006] This invention took the above situations into consideration, and was made, and the technical 
technical problem is in offering the fuel cell equipment which can control the output performance 
degradation resulting from an impurity mixing in the circulation path which performs gas supply. 
[0007] 

[Means for Solving the Problem] If it is in this invention (invention of claim 1) in order to attain the above- 
mentioned technical technical problem In the fuel cell equipment with which it has the circulation path 
which carries out circulation supply of one [ at least ] gas of said 1st and 2nd gas to the eel which is made to 
carry out electrochemical reaction for the 1 st gas and the 2nd gas, and obtains power, and this eel It has 
considered as the configuration used as the fuel cell equipment characterized by what said circulation path is 
equipped with a removal means to remove the power generating inhibitor within this circulation path when a 
power generating condition is in a predetermined condition for. As a desirable mode of this claim 1, it 
becomes as a two or less-claim publication. 
[0008] 

[Effect of the Invention] According to invention indicated by claim 1, a removal means will remove the 
power generating inhibitor within a circulation path, when a power generating condition is in a 
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predetermined condition, and the concentration of the power generating inhibitor within a circulation path 
will be reduced. For this reason, it can be controlled that originate in a power generating inhibitor and an 
output declines with power generating. 

[0009] According to invention indicated by claim 2, since a predetermined condition is that the amount of 
the power generating inhibitor within a circulation path becomes beyond a predetermined value, the amount 
of mixing of the power generating inhibitor which affects loss of power will be caught exactly, a power 
generating inhibitor can be removed, and the fall of the output generated beforehand can be controlled 
beforehand. 

[0010] According to invention indicated by claim 3, a predetermined condition can avoid performing 
removal of a power generating inhibitor frequently from the power generating degree of a eel being below a 
predetermined value. 

[001 1] Since a removal means is the atmospheric-air open valve which opens the inside of a circulation path 
to atmospheric air when a power generating condition is in a predetermined condition, a power generating 
inhibitor can emit to atmospheric air using the gas pressure within a circulation path, and, according to 
invention indicated by claim 4, the amount of the power generating control goods within a circulation path 
can be reduced only by opening an atmospheric-air open valve, when a power generating condition is in a 
predetermined condition. For this reason, it can be controlled that have a very easy configuration, originate 
in a power generating inhibitor, and an output declines. 

[0012] Since according to invention indicated by claim 5 the circulation path is equipped with the gassing 
equipment supplemented with one [ at least ] gas of the 1 st and 2nd gas when a power generating condition 
is in a predetermined condition, even if an atmospheric-air open valve is opened Gas will be filled up, the 
gas pressure within a circulation path etc. will be maintained uniformly, and it can be controlled with valve 
opening of an atmospheric-air open valve that an output declines temporarily. 

[0013] According to invention indicated by claim 6, since a removal means is an adsorption means to adsorb 
a power generating inhibitor when a power generating condition is in a predetermined condition, it can be 
used under the circulation path which makes a closed cycle, and throwing away gas out of a circulation path 
can be prevented with removal of a power generating inhibitor. 

[0014] Since an adsorption means is established to a circulation path through the bypass path attached to this 
circulation path, and the change-over valve switched to the flow to an adsorption means is prepared in this 
bypass path when a power generating condition is in a predetermined condition, it has a concrete 
configuration and, according to invention indicated by claim 7, the same operation effectiveness as said 
claim 6 can be acquired. 

[0015] The atmospheric-air open valve which according to invention indicated by claim 8 opens the inside 
of a circulation path to atmospheric air as a removal means when a power generating condition is in a 
predetermined condition, When a power generating condition is in a predetermined condition, while having 
an adsorption means to adsorb a power generating inhibitor Since the circulation path is equipped with the 
gassing equipment supplemented with one [ at least ] gas of the 1 st and 2nd gas when a power generating 
condition is in a predetermined condition, the same operation effectiveness as said claims 4-6 can be 
acquired to coincidence. 

[0016] According to invention indicated by claim 9, one gas of the 1st and 2nd gas is hydrogen, the gas of 

another side of the 1st and 2nd gas is oxygen content gas, and a eel is received. Since circulation supply only 

of the hydrogen is carried out with a circulation path, even if it is the thing of the most general fundamental 

configuration as a fuel cell, the same operation effectiveness as said claim 1 can be acquired. 

[0017] According to invention indicated by claim 10, a removal means is an adsorption means to adsorb a 

power generating inhibitor when a power generating condition is in a predetermined condition. In the thing 

of the fundamental configuration most general since this adsorption means is constituted by palladium 

membrane as a fuel cell using hydrogen as fuel gas An adsorption means (palladium membrane) adsorbs 

power generating inhibitors other than hydrogen, is faced making hydrogen passed and removing a power 

generating inhibitor, and it can be used effectively, without throwing away hydrogen. 

[0018] According to invention indicated by claim 1 1, the same operation effectiveness as said claims 1-10 

can be acquired from a eel having one or more eels and being constituted as well as the case of a single eel 

also to the fuel cell stack which gathered two or more eels. 

[0019] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. In d rawing 1 , a sign 1 shows the fuel cell equipment concerning an operation gestalt, and this fuel 
cell equipment 1 is equipped with four fuel cell stacks 2. The laminating of two or more solid-state 
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macromolecule fuel cells (a eel is called hereafter) 3 is carried out, and it is constituted, and it is for each of 
that eel 3 to pinch the polyelectrolyte film 4 with the electrodes 5 and 6 of a pair, to collaborate with the 
formation member 7 in the lateral surface of each of those electrodes 5 and 6, and to form gas passagewaies 
8 and 9, respectively, as each fuel cell stack 2 is shown in drawing_2 . And hydrogen and the air (oxidation 
gas) as the 2nd gas which causes electrochemical reaction are to supply the hydrogen (fuel gas) as the 1st 
gas to one gas passageway 8, and to be supplied to the gas passageway 9 of another side. 
[0020] In said each fuel cell stack 2, as shown in drawingj. , the hydrogen feeding-and-discarding system 10 
is connected, and the hydrogen feeding-and-discarding system 1 0 and each fuel cell stack 2 constitute the 
circulation path. Since [ with each fuel cell stack 2 ] it relates, this hydrogen feeding-and-discarding system 
10 is equipped with the hydrogen common supply pipe 1 1 and the hydrogen common exhaust pipe 12, and 
that hydrogen common supply pipe 1 1 and the hydrogen common exhaust pipe 12 are connected through the 
check valve 13 which permits only the flow from the hydrogen common exhaust pipe 12 to the hydrogen 
common supply pipe 1 1 . 

[0021] The hydrogen common supply pipe 1 1 is equipped with the hydrogen feed hopper 14 and the supply 
branch pipes 15a-15d. The end is connected to the hydrogen common supply pipe 1 1 in the downstream of a 
check valve 13, and, as for the hydrogen feed hopper 14, the hydrogen chemical cylinder 45 with which it 
fills up with hydrogen is connected to the other end. The regulator 21 is infixed in this hydrogen feed hopper 
14, and it is for this regulator 21 to have the role which maintains the pressure in the hydrogen feeding-and- 
discarding system 10 (inside of the hydrogen common supply pipe 1 1 and the hydrogen common exhaust 
pipe 1 2) at place constant pressure, to open, when the inside of the hydrogen feeding-and-discarding system 
1 0 becomes below place constant pressure, and to fill up the hydrogen in the hydrogen chemical cylinder 45 
in the hydrogen common supply pipe 11. Hydrogen is for the supply branch pipes 15a-15d to support said 
fuel cell stack 2, and to be supplied to one gas passageway 8 of each eel 3 in each fuel cell stack 2 by each 
of those supply branch pipes 15a-15d. 

[0022] On the other hand, the end side is equipped with four discharge branch pipes 17a-17d, and, as for the 
hydrogen common exhaust pipe 12, the other end side is equipped with the hydrogen circulating pump 20, 
the purge valve 41, and the cross valve 42 in order toward said check valve 13. The hydrogen in one gas 
passageway 8 of each eel 3 in each fuel cell stack 2 is for four discharge branch pipes 17a-17d to support 
said each fuel cell stack 2, and to be discharged by each of those discharge branch pipes 17a-17d. In this 
case, although the supply to one gas passageway 8 of each eel 3 in each fuel cell stack 2 or the discharge 
from one gas passageway of each eel 3 is supplied or discharged through each common path inside [ fuel 
cell stack 2 ] each (illustration abbreviation), since those contents are known, the explanation beyond this is 
omitted. The hydrogen of a pressurization condition is for the hydrogen circulating pump 20 to carry out 
forced circulation of the hydrogen, and to be able to supply it towards each fuel cell stack 2 by this. A purge 
valve opens atmospheric air for free passage in the hydrogen feeding-and-discarding system 10 at the time 
of valve opening, while 41 is usually made into the clausilium condition, and it has the function which emits 
the gas in the hydrogen feeding-and-discarding system 10. In said hydrogen common exhaust pipe 12, while 
the 1st end connection is connected to a purge valve 41 side, the 2nd end connection is connected to a check 
valve 13 side, and the cross valve 42 is connected to the by-path pipe 43 by which the 3rd end connection is 
connected to said hydrogen feed hopper 14 in the upstream rather than said regulator 21. This cross valve 42 
can make the purge valve 41, check valve 13 or purge valve 41, and BAIBASU tubing 43 side be to be 
alternatively opened for free passage by that change, and it is hydrogen not only can to flow to the hydrogen 
common supply pipe 11, but to be able to flow to a by-path pipe 43 through a check valve 13. In this case, 
the palladium thin-film device 19 as an adsorption means and the check valve 46 are infixed in the by-path 
pipe 43 in order toward the hydrogen feed hopper 14. The palladium thin-film device 19 consists of 
palladium membrane, and it has the function to remove impurities other than hydrogen (for example, 
nitrogen, a carbon dioxide, a carbon monoxide, dust, etc.) from gas, and to pass only hydrogen, and while a 
check valve 46 permits that the hydrogen which passed the palladium thin-film device 19 flows into the 
hydrogen feed hopper 14, it has the function which prevents that the hydrogen from the hydrogen chemical 
cylinder 45 flows into the palladium thin-film device 1 9 side. 

[0023] As shown in drawing 1 , the air feeding-and-discarding system 22 is connected, and since [ with each 
fuel cell stack 2 ] it relates, the air feeding-and-discarding system 22 equips said each fuel cell stack 2 with 
the air common supply pipe 23 and the air common exhaust pipe 24. In the air common supply pipe 23, it 
considers as the air supply opening 25 with which the end adopts air, and the condensator 26 and the 
compressor (rotary pump) 27 are infixed in the air common supply pipe 23 in order towards the other end 
side of the air common supply pipe 23 from the air supply opening 25. A condensator 26 adjusts the 
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temperature of the air supplied to each fuel cell stack 2. The adjustment is to adjust the pressure of the 
supply air etc., to adjust the electrochemical reaction in each fuel cell stack 2, while a compressor 27 attracts 
the open air and supplies the air to each fuel cell stack 2 by adjusting the rotational frequency, and to be 
performed by responding with demand power (refer to dr awing 5 ). The other end side of this air common 
supply pipe 23 is equipped with four supply branch pipes 28a-28d. Air is for these four supply branch pipes 
28a-28d to support said each fuel cell stack 2, and to be supplied to the gas passageway 9 of another side of 
each eel 3 in each fuel cell stack 2 by each of those supply branch pipes 28a-28d. 
[0024] On the other hand, the air common exhaust pipe 24 equips the other end side of the air common 
exhaust pipe 24 with four discharge branch pipes 3 1 a-3 1 d, while the end is used as the air exhaust port 30 
which carries out opening to atmospheric air. Air is for four discharge branch pipes 31 a-3 Id to support said 
each fuel cell stack 2, and to be discharged from the gas passageway 9 of another side of each eel 3 in each 
fuel cell stack 2 by each of those discharge branch pipes 31 a-3 Id. Although the supply to the gas 
passageway 9 of another side of each eel 3 in each fuel cell stack 2 or the discharge from the gas 
passageway 9 of another side of each eel 3 is supplied or discharged also in this case through each common 
path inside [ fuel cell stack 2 ] each (illustration abbreviation), since those contents are known, the 
explanation beyond this is omitted. 

[0025] As shown in drawingj , the cooling system 32 is connected with said each fuel cell stack 2. The 
cooling system 32 constitutes the circulation path 33 which it collaborates [ path ] with each fuel cell stack 
2, and circulates cooling water, and the circulation path 33 is equipped with the cooling water heater 40, the 
circulating pump 34, the cooling water bulb 35, and the condensator 36. Moreover, the bypass path 37 
which bypasses a condensator 36 is formed in a cooling system 32, and the cooling water bypass valve 38 is 
formed in the bypass path 37. thereby — these element 33- the temperature control of each fuel cell stack 2 is 
to be performed by performing the temperature control of cooling water with 38 and 40 
[0026] Said hydrogen feeding-and-discarding system 10 is to be controlled by control unit U as a control 
means in this operation gestalt to be shown in drawing 1 and drawing 3 . The control signal is to input into 
control unit U the voltage signal from the voltage sensors VI -V4 which measure the electrical potential 
difference of each fuel cell stack 2, the hydrogen concentration signal from the hydrogen concentration 
detection sensor 44 which detects the hydrogen concentration in the hydrogen feeding-and-discarding 
system 10, and the other various signals of the various sensors ES, and to be outputted from control unit U 
to said purge valve 41 and said cross valve 42. 

[0027] Roughly, this control unit U performs the following control. Namely, if impurities other than 
hydrogen are accumulated into the hydrogen feeding-and-discarding system 10 or an electrode 5 adheres to 
them An example is taken by the output engine performance of each fuel cell stack 2 (eel 3) falling with 
time amount. In principle Only predetermined time (for example, alpha second (0< alpha«a)) emitting the 
gas in the hydrogen feeding-and-discarding system 10 (impurity besides hydrogen) to atmospheric air for 
every (every [ for example, ] a minutes (0<a)) fixed time amount (a purge is called hereafter) While emitting 
and filling up the hydrogen running short in the hydrogen feeding-and-discarding system 10, also within the 
fixed time amount It is going to purge noting that impurities other than hydrogen are accumulated into the 
hydrogen feeding-and-discarding system 10, when the electrical potential difference of each fuel cell stack 2 
falls from a predetermined condition, or when the hydrogen concentration in the hydrogen feeding-and- 
discarding system 10 falls from a predetermined condition. And in the supplement of the hydrogen 
accompanying a purge, it is going to aim at reduction of the amount of the hydrogen used by aiming at 
recovery of the residual hydrogen in the hydrogen feeding-and-discarding system 1 0, and using the 
hydrogen for supplement hydrogen. 

[0028] Next, it explains based on the flow chart which shows the above-mentioned contents of control to 
drawing 4 . In addition. S shows a step. First, in SI, various data, such as an electrical potential difference 
from each fuel cell stack 2 and hydrogen concentration in the hydrogen feeding-and-discarding system 10 
from the hydrogen concentration detection sensor 44, are inputted, and a count is added by the timer in the 
following S2. And in the following S3, after a timer starts [ elapsed time T ] a count, it is distinguished 
whether fixed time amount T10 passed. In principle, this purges for every fixed time amount, and it is 
performed in order to acquire the decision which emits the impurity as a power generating inhibitor out of 
the hydrogen feeding-and-discarding system 10 (circulation path). 

[0029] When distinction of the above S3 is YES, while a timer is reset, a purge valve 41 is made open 
(atmospheric-air disconnection), a purge is performed and the impurity in the hydrogen feeding-and- 
discarding system 10 is emitted only for predetermined time to atmospheric air (S4, S5). At this time, 
synchronizing with a purge valve 41 , a cross valve 42 will be switched so that a purge valve 41 side may be 
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made to open for free passage to the by-path pipe [ not the check valve 1 3 but ] 43 side. Moreover, by this 
The gas (hydrogen etc.) which passed the purge valve 41 and resulted in the cross valve 42 It is drawn in by 
the fresh hydrogen (hydrogen from the hydrogen chemical cylinder 45) which is flowing in the hydrogen 
common supply pipe 1 1 through a regulator 21 based on the pressure in the hydrogen feeding-and- 
discarding system 10 declining with a purge at this time, this — it will flow in in the hydrogen common 
supply pipe 1 1 with fresh hydrogen. In this case, it will pass along the gas which flows into a by-path pipe 
43 in the palladium thin-film device 19, and the hydrogen from which the impurity was removed by that 
palladium thin-film device 19 will be again supplied in the hydrogen common supply pipe 1 1 as supplement 
hydrogen. For this reason, the amount of the hydrogen used can be reduced as much as possible by reuse of 
the hydrogen which kept constant the pressure within the circulation path which contains the hydrogen 
feeding-and-discarding system 10 during purge activation, and it not only can control the fall of an output, 
but was collected by fresh hydrogen and the hydrogen collected from the by-path pipe 43. And after this, 
with termination of a purge, a cross valve 42 will be switched to the original condition, and the hydrogen 
feeding-and-discarding system 10 will return to the condition of the original closed cycle. 
[0030] When said S3 is NO (i.e., when fixed time amount T10 has not passed since the last purge), the 
current of each fuel cell stack 2 has it distinguished in S7 whether it is regularity. This is for distinguishing 
under a steady state whether there is any output performance degradation, and making dependability of 
distinction high. When these S7 is NO, while a purge valve 41 is made into a clausilium condition, when S7 
is YES, the electrical potential difference is falling [ whether the electrical potential difference of each fuel 
cell stack 2 is falling from the predetermined condition, and / the hydrogen concentration in the hydrogen 
feeding-and-discarding system 10 ] from the predetermined condition, or (is high impurity concentration 
increasing relatively?) it is distinguished whether it is no (S9, S10). It is for acquiring decision whether it is 
necessary to distinguish and purge whether the impurity was accumulated into the hydrogen feeding-and- 
discarding system 10, or the impurity has adhered to the electrode 5. 

[0031] said S9 and any of SI 0 - although — when it is NO, while shifting to said S8, when said S9 or either 
of S10 is YES, in SI 1, elapsed time T is fixed from the last timer count initiation — it is distinguished 
whether it is larger than the predetermined time T20 below time amount T10. It is forjudging the case 
where only too much short time amount has passed since the last purge, as abnormalities of the fuel cell 
stack 2. When SI 1 is NO, in SI 2, it judges that the applicable fuel cell stack 2 is unusual, and when SI 1 is 
YES, it progresses to said S4 and the purge like the above-mentioned etc. is performed (S5, S6). 
[0032] Therefore, in this operation gestalt, even if a purge is not only performed every fixed time amount 
T10 progress in principle, but elapsed time T is less than [ T10 ] during 1 scheduled time It can be controlled 
that an impurity is accumulated into the circulation path which contains [ purging by detecting the sag in 
each fuel cell stack 2 or the fall of the hydrogen concentration in the hydrogen feeding-and-discarding 
system 10 and ] the hydrogen feeding-and-discarding system 10. For this reason, it can be controlled based 
on the impurity accumulated into a circulation path that the output engine performance falls. 
[0033] Although the operation gestalt was explained above, the following is included in this invention. 

(1) Replace with a regulator 21, form a solenoid valve, and carry out closing motion control of the solenoid 
valve by ************** U 

(2) Carry out circulation supply not only of hydrogen but the oxidation gas as the 2nd gas to the fuel cell 
stack 2. 

(3) Replace with the hydrogen chemical cylinder 45 and use a reforming machine, for example, the 
reforming machine which generates hydrogen with a methanol. 

(4) Use the fuel cell equipment concerned as sources of power, such as a car. 

(5) Supply a part of gas which resulted in the cross valve 42 to the palladium thin-film device 19 even after 
closing a purge valve 41 by S8. 

[0034] In addition, the purpose of this invention includes implicitly what [ not only ] was specified but the 
thing for which the thing corresponding to what was indicated as an advantage or it was substantially 
desirable is offered. 
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